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intervention: A case report
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Context: Cervical myelopathy is a spinal cord dysfunction that results from extrinsic compression of the spinal
cord, its blood supply, or both. It is the most common cause of spinal cord dysfunction in patients greater than 55
years of age.
Findings: A: 57-year-old male with right shoulder septic arthritis underwent surgical debridement of his right
shoulder and sustained a spinal cord injury intraoperatively. The most likely etiology is damage to the
cervical spinal cord during difficult intubation requiring multiple attempts in this patient with underlying
asymptomatic severe cervical stenosis.
Conclusion: Although it is not feasible to perform imaging studies on all patients undergoing intubation for
surgery, this patient’s outcome would suggest consideration of inclusion of additional pre-surgical screening
examination techniques, such as testing for a positive Hoffman’s reflex, is appropriate to detect
asymptomatic patients who may have underlying cervical stenosis.
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Introduction
It is estimated that ∼4.9% of all adults, and 9% of those
over age 70 meet criteria for diagnosis of cervical steno-
sis.1 The presence of spinal stenosis and the possibility of
injury to the spinal cord and subsequent myelopathic
outcome are important to consider when evaluating a
patient for surgery, and particularly for intubation
which places the cervical spine in hyperextension. If a
patient has a known history of cervical stenosis or has
symptoms suggesting cervical myelopathy, there are
methods that can be used to lower the risk for spinal
injury during intubation; however, there are patients
who do not have myelopathic symptoms and have not
yet been diagnosed with spinal stenosis. How can pre-
surgical screening best identify such patients and
prevent a potential neurological insult? We present the
case of a patient with undiagnosed underlying cervical
stenosis who sustained a spinal cord injury (SCI) while
undergoing shoulder surgery.
Case description
This case describes a patient who was noted to have a
SCI during shoulder surgery. The patient was a
57-year-old male who was admitted to an internal medi-
cine service at an academic medical center with fatigue,
chills, nausea, and known positive blood culture for
Gram-negative cocci in clusters. During his hospitaliz-
ation, he complained of increased right shoulder pain
and a subsequent magnetic resonance imaging (MRI)
showed a possible septic acromioclavicular joint. The
Orthopedic Surgery team was consulted, and the
patient was taken to the operating room for surgical
debridement. The patient was placed in beach chair pos-
ition in preparation for surgery, and the operative
reports indicate that intubation required two attempts
with a video laryngoscope secondary to decreased
neck range of motion in extension and a Mallampati
score of 3. Purulent fluid and tissue were evident at
the acromioclavicular joint and the patient underwent
acromioplasty, bursectomy, and joint irrigation. The
patient reported decreased strength in his upper and
lower extremities in the immediate post-operative
period, and he was unable to stand unassisted. An
MRI of the cervical spine was obtained on post-
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operative day (POD) number 3, and this revealed osteo-
phytes, facet hypertrophy, severe canal stenosis, and
spinal cord signal change from C3 through C6, therefore
the Neurosurgical team was consulted. Unfortunately, a
comprehensive neurological examination had not been
documented in the immediate post-operative period;
however, examination performed by the Neurosurgical
consultants revealed significant motor impairments in
the upper extremities, with 3/5 strength proximally
and 1/5 strength in hand intrinsics, and lower extremity
strength was 4/5–5/5 throughout. Repeat examination
on POD 4 was stable, however examination on POD 5
revealed significant deterioration with worsening upper
extremity weakness and no voluntary movement noted
in the lower extremities. Consultation with Infectious
Disease specialists was obtained, and no further infec-
tious workup was recommended. The patient was
cleared for operative intervention, and he underwent
an emergent surgical decompression of C3–C6 on
POD 5. The patient was subsequently admitted to the
acute inpatient rehabilitation center, and his initial
examination was consistent with a C4 American
Spinal Injury Association Impairment Scale C SCI.
He underwent 8 weeks of inpatient SCI rehabilitation.
At time the time of his discharge, he required
maximum to total assist with all transfers, Activities of
daily living (ADLs), and bed mobility, but was modified
independent with power wheelchair mobility and was
able to direct his care independently. The patient fortu-
nately continued to make significant motor gains in the
outpatient setting, and by 1 year post-SCI he was ambu-
lating household distances with the use of a rolling
walker (Fig. 1).
Discussion
Cervical myelopathy is defined as spinal cord dysfunc-
tion secondary to extrinsic compression of the cord, its
blood supply, or both. Spinal canal stenosis is any nar-
rowing of the spinal canal that may lead to such impin-
gement on the spinal cord, and there are multiple
methods used to evaluate it. Typically, an
Anteroposterior (AP) view of the canal diameter is con-
sidered normal at 17 mm, relatively narrowed at
10–13 mm, and severely narrowed if measured
<10 mm. The Torg–Pavlov ratio is another method
used to evaluate stenosis, comparing the spinal canal
to vertebral body ratio. A ratio of <0.80 is considered
stenotic.2
Cadaveric studies estimate that cervical stenosis is
present in 4.9% of the adult population with the percen-
tage rising with age with an estimated 9% of adults over
the age of 70 meeting the criteria for cervical stenosis.1
The pathophysiology of cervical stenosis has been well
studied and can arise from a variety of sources including
disk degeneration, subperiosteal bone formation, ossifi-
cation of the posterior ligament, or hypertrophy of the
ligamentum flavum. The presence of any of the above-
mentioned changes in conjunction with a mechanically
dynamic spine can lead to compression of the cord or
its vascular supply.
The typical clinical presentation for a patient with
cervical spondylotic myelopathy can include neck
pain, difficulty in walking, extremity pain, numbness,
and paresthesias, unsteady gait, loss of dexterity in the
upper extremities, and changes in bladder and bowel
habits. There can be a concomitant compression of the
cervical nerve roots that would lead to radicular pain
as well. It is not uncommon for patients to have stenosis
present in both their lumbar and cervical spine. It is
important to recognize myelopathic symptoms so that
surgical intervention can be considered to preserve the
patient’s neurological function.
There are several potential etiologies for the patient’s
SCI, including intraoperative spinal cord infarct, SCI
due to infectious etiology, or traumatic SCI sustained
during intubation. There have been reports of poor
neurological outcomes related to the use of the “beach
chair” position in surgery.3 Such injuries have been
attributed to the risk of cerebral hypotension related to
this position and the decreased sympathetic response
present due to sedation; however, this explanation
seems unlikely in this case as review of the detailed
Figure 1 MRI of cervical spine completed on POD 3 revealed
posterior disk osteophyte complex from C3 to C7 with spinal
cord compression and increased cord signal noted C3–C6.
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intraoperative anesthesia records showed no recorded
evidence of hypotension during the procedure.
Infectious etiology must be considered in this patient
with known septic arthritis. Epidural abscess, diskitis,
or osteomyelitis should be considered as a potential
etiology for the patient’s SCI; however, imaging
studies, operative findings, and the opinion of the
Infectious Disease specialists involved in this case deter-
mined that the patient’s neurological decline was not due
to infectious etiology.
The most likely etiology for this patient’s SCI is a
hyperextension injury during intubation. The anesthesia
notes indicate that three attempts were made at intuba-
tion before it was finally achieved using a video laryngo-
scope. With a Mallenpati score of 3, these attempts
almost certainly would have involved ever greater exten-
sion of the neck and thrusting of the jaw in order to try
to better visualize the vocal cords for intubation. Studies
have shown that the greatest degree of motion in the cer-
vical spine during intubation is found at C0–C1 and
C1–C2, just above where the signal change was appreci-
ated in the patient’s post-surgical MRI.4 This would be
further support of the theory of an intubation-related
etiology for the spinal injury.
In a patient with the facet hypertrophy and cervical
stenosis on multiple levels noted in the post-surgical
MRI, the patient most likely had asymptomatic, but
chronic cervical stenosis present before surgery. For
patients with known cervical stenosis video laryngo-
scopy is often used.5 This technique allows the patient’s
neck to be kept in a neutral position while the vocal
cords are visualized with the laryngoscope, thus limiting
spinal motion and possible spinal cord compression.
Although the patient reported no radicular or myelo-
pathic symptoms before his surgery, the documented
neurological screening and examinations were minimal
documenting only that he was awake, alert, and oriented
x3. With unexplained limited cervical range of motion
(ROM) and proposed surgical positioning with rare
but documented neurological injuries, perhaps a more
thorough examination could have been considered.
Sung et al. performed a prospective study investi-
gating the correlation between a positive Hoffmann’s
reflex and cervical pathology in asymptomatic patients.
They found that those asymptomatic patients with a
positive Hoffman’s reflex had an extremely high likeli-
hood (94%) of having some cervical pathology causing
some degree of spinal cord compression.6 Such a study
would suggest that the inclusion of this simple test in a
pre-surgical screening could be effective in helping to
identify asymptomatic patients that may be at risk due
to undiagnosed cervical pathology. Testing for a positive
Hoffman’s reflex is non-invasive, does not require any
radiological intervention making it a more cost-effec-
tive, and would appear to provide vital information to
help avoid unforeseen, life-altering outcomes from
routine surgeries as was seen in our patient’s case.
It is not feasible to perform imaging studies on all of
the patients undergoing surgery; however, a plane cervi-
cal X-ray could be obtained with a minimal expense in
patients with neck pain or any upper motor neuron
signs on examination to evaluate for cervical stenosis.
In the pre-operative setting, using cervical spine X-rays
to calculate a Torg–Pavlov ratio could help to stratify
a patient’s risk of injury, knowing that a patient with a
Torg–Pavlov ratio of <0.7 has an increased risk of
spinal stenosis.7 In addition, measures such as the use
of a video laryngoscope for intubation in patients who
are potentially at risk could avoid the risk of an
outcome which our case patient suffered. Further
study is warranted to determine if inclusion of
additional pre-operative screening examination tech-
niques, such as testing for a positive Hoffman’s reflex
to detect those patients who may have undiagnosed cer-
vical stenosis.
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